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is replaced by a duplex filter of the type used in 
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Antenna switch circuit in a digital mobile phone 



The object of the present invention is an an- 
tenna switch circuit in a digital mobile phone based 
on time-division multiplexing (TDMA). 

Nowadays there is an increased interest in 
mobile phone systems and various mobile phone 
networks are being set up in several countries. In 
the future, the systems will in most cases be en- 
tirely digital and the network can be used for trans- 
mitting information of various kind. In this descrip- 
tion, the digital Europe-wide GSM system coming 
into effect in 1991 is used as an example. The 
mobile phone serving as terminal equipment of the 
circuit is of transceiver type, the same antenna 
being used both for transmission and reception. 
The transmission and the reception take place at 
different frequencies. Thus, it is necessary to be 
careful that the transmitted emission does not 
reach the receiver and, vice versa, that the re- 
ceived emission does not reach the transmitter. 

In a digital mobile phone system based on 
time-division multiplexing (TDMA) the transmission 
and the reception of the mobile phone take place in 
different intervals and at different frequencies. 
Thus, such a switch circuit is known among per- 
sons skilled in the art, in which the antenna is 
coupled by an RF switch to the input of the mobile 
phone receiver or to the output of the transmitter. 
The switch is controlled by means of control logic. 

Such a solution for coupling the antenna to the 
transmitter and the receiver has, however, some 
drawbacks. The RF switch somewhat attenuates 
the signal passing from the transmitter to the an- 
tenna, thus reducing the total efficiency ratio of the 
transmitter. Moreover, when high transmission pow- 
ers are being used, e.g. in a GSM system the peak 
power is 20 W, the power endurance of the switch 
becomes a problem. The control logic required for 
controlling the switch increases the power con- 
sumption of the device, which again is contradic- 
tory to the effort to reduce the energy consumption 
as much as possible. When the level of the input 
signal is high, distortion may arise in the RF switch 
because of its overloading, which again has a det- 
rimental effect on the function of the receiver. 

The object of the present invention is to pro- 
vide a mobile phone antenna switch circuit operat- 
ing in a digital mobile phone system based on 
time-division multiplexing (TDMA), which partly 
eliminates and partly reduces the above incon- 
venients of an antenna switch based on an RF 
switch. The invention is characterized by the facts 
disclosed in the characterizing part of claim 1. 

In analog mobile phones, which use the same 
antenna for transmission and reception, a so-called 
duplex filter is required, which prevents a transmit- 



ted emission from reaching the receiver and a 
received emission from reaching the transmitter. It 
has now been realized that in a digital TDMA 
mobile phone the RF switch controlled by control 

5 logic can be replaced by a duplex filter of the type 
used in analog mobile phones. Also in digital mo- 
bile phones filters are needed in addition to the FR 
switch, since selectivity is required in any case in 
the receiver input, and in the transmitter output, the 

10 harmonic multiples of the output frequency and 
also other spurious emissions have to be attenu- 
ated. Since the transmission and the reception take 
place in different intervals and at different fre- 
quencies in the TDMA system, the requirements 

75 posed on the filters need not be as severe as for 
duplex filters in general. In this invention its has 
consequently been realized to replace the RF 
switch and the separate filters by one single filter. 
The invention is described in greater detail 

20 below with reference to the enclosed drawings, in 
which: 

figure 1 is a simplified schematic view of the 
front end of a known equipment provided with an 
RF switch, 

25 figure 2 is a simplified schematic view of the 

front end of an equipment accomplished according 
to the invention without an antenna switch. 

Thus, the known antenna switch circuit of fig- 
ure 1 comprises an RF switch as well as band-pass 

30 filters S1 and S2. When a signal is being transmit- 
ted, the control logic C guides the switch K into the 
position Tx. The task of the filter S2 is then to 
attenuate interference signals outside the transmis- 
sion band, such as harmonic multiples of the out- 

35 put frequency and other distortion results, leakage 
signals of the oscillators and other spurious emis- 
sions. During reception, the control logic of the 
switch guides the switch into position Rx, whereby 
the signal passes over the filter S1 to the receiver. 

40 The task of the filter S1 is to attenuate interference 
signals outside the reception band in a signal re- 
ceived over the antenna. 

In figure 2 the antenna switch K, its control 
logic C as well as the filters S1 and S2 have been 

45 replaced by one filter S according to the invention. 
The filter S consists of two disparate band-pass 
filters Si] and S2' ; The antenna is coupled to the 
filters Si' and S2 so that in the reception band, 
the transmission filter S2' presents a very high 

so impedance to the antenna and the reception filter 
Si' appears as equal to the antenna impedance. In 
the transmission band, respectively, the receiver 
filter Si' presents a very high impedance to the 
antenna and the transmission filter S2' is disposed 
on the antenna. 
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The task of the filter Si' and S2' are the same 
as those of the filters S1 and S2 of the equipment 
in figure 1. On the transmission band the filter S1 
consequently presents a very high impedance to 
the reception signal, attenuating the signal so as to 
prevent it from reaching the receiver at too high a 
value. The required reverse attenuation from the 
transmitter to the receiver is of the order of 40 dB. 

Filters of various kinds and based on various 
types of resonators can be used as a filter. A filter 
based on ceramic resonators is advantageously 
used. A strip line filter, a SAW filter and a filter 
based on helical resonators are also possible. It is 
obvious to a person skilled in the art, that filters of 
other types also are possible to use. 

The antenna switch circuit according to the 
invention provides important advantages over an 
equipment, in which a separate antenna switch is 
used. Since no separate antenna switch is needed, 
a less attenuated emission signal passes over the 
antenna. The power consumption of the mobile 
phone decreases as the switch including the con- 
trol logic are not needed. The distortion caused by 
the overloading of the switch is also eliminated. 

In addition to the above improvements, the 
antenna switch circuit according to the invention 
provides cost saving, since the separate receiver 
and transmitter filters are integrated and since the 
switch and the logic required for controlling the 
switch are entirely eliminated. The reduced number 
of components also improves the cost-effective- 
ness of the mobile phone manufacture. 

As noted above, the required reverse attenu- 
ation from the transmitter to the receiver is of the 
order of 40 dB. For corresponding analog phones, 
the required reverse attenuation is of the order of 
60-70 dB. As a result, a smaller number of resona- 
tors can be used in the filter, whereby the filter size 
decreases. For instance, when ceramic resonators 
are being used in the filter, the volume of the filter 
is estimated to the order of one cubic centimetre. 

The solution of the invention can be used in a 
subscriber's device in a digital system based on 
time-division multiplexing (TDMA), such as a man- 
ual phone, comprising a separate antenna or one 
that is integrated within the enclosure, car phones 
and portable phones. 



1, characterized in that the antenna is coupled to 
the filter so that in the reception band the transmis- 
sion filter (S2') presents a very high impedance to 
the antenna and the reception filter (S1 ) presents 
5 an impedance equal to that of the antenna and in 
the transmission band the reception filter (Si') ex- 
hibits a very high impedance to the antenna and 
the transmission filter (S2') is diposed on the an- 
tenna. 

w 3. An antenna switch circuit according to claim 
1, characterized in that the filter is a ceramic 
filter. 

4. An antenna switch circuit according to claim 
1, characterized in that the filter is a strip line 

75 filter. 

5. An antenna switch circuit according to claim 
1, characterized in that the filter is based on 
helical resonators. 

6. An antenna switch circuit according to claim 
20 1 , characterized in that the filter is a SAW filter. 
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1 . An antenna switch circuit for a digital mobile 
phone based on time-division mutiplexing (TDMA), 
characterized in that a filter of duplex type is 
used as an antenna switch of the mobile phone in 55 
order to couple the antenna to the mobile phone 
receiver input and to its transmitter output. 

2. An antenna switch circuit according to claim 
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© Antenna switch circuit in a digital mobile phone. 

© In a digital mobile phone based on time-division 
multiplexing (TDMA) a separate RF antenna switch 
is replaced by a duplex filter of the type used in 
analog technique. 
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